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Antimicrobial resistance amongst farm strains of enteric zoonotic bacteria, such as 28 E. coli and thermotolerant Campylobacter spp., is of concern, particularly in view of 29 the risk it presents for human disease, persistent enteric colonisation and 30 (theoretically) transmission of resistance to other enteric bacteria 31 (ECDC/EFSA/EMA, 2015). E. coli is a ubiquitous enteric commensal in both human 32 and veterinary species, with a small subset of strains that present veterinary, human 33 and cross-species disease hazards due to particular colonisation factors and/or toxins 34 (Hartl and Dykhuizen, 1984) . Furthermore, FQ-resistant isolates from human bacteraemias and faeces were found to 60 be more closely related to chicken isolates than to FQ-susceptible human isolates in 61 another study (Johnson et al., 2006) . 62
63
Data from Australia, where FQ are restricted in the medical field and not used in food 64 animals, has shown that FQ resistance among human Campylobacter spp. isolates has 65 been slow to emerge, compared with other territories. Similarly, there is a low 66 frequency of FQ resistance among Australian human disease-causing E. coli isolates 67 (Cheng et al., 2012) . Correlation and cluster analyses and logistic regression modelling were carried out 148 using SAS version 8 (SAS, 1999). The approach taken was exactly the same as that 149 used in analysing data from pig farms (Taylor et al., 2009 ). Briefly, the questionnaire 150 data were first placed in blocks according to subject matter (e.g. farm characteristics, 151 farm hygiene, biosecurity, drug usage including other antibiotics) and then the 152 variables within each block were screened using Ward's minimum variance cluster 153 analysis to identify groups of related variables (Everitt, 1980; Ward, 1963 The 72 serotyped E. coli isolates were also tested for resistance to antibiotics. Several 215 patterns were found, with resistance to ampicillin (86% isolates), 216 sulphamethoxazole/trimethoprim (65% isolates), tetracycline (67% isolates) and 217 streptomycin (43% isolates) being the most frequently encountered, in addition to 218 quinolone/FQ resistance. 219
Use of antibiotics and risk of fluoroquinolone resistance on the 221 surveyed farms 222
The questionnaire response options in relation to use of FQ on farms were: 'within 12 223 months', 'between one and two years ago', 'over two years ago' and 'never'. The 224 responses are summarised in Table 1 Having fitted main effects, several interactions were identified as statistically 305 significant but inclusion of these in the regression models always resulted in estimates 306 for some odds ratios approaching infinity or zero. This was considered to be the result 307 of small sample sizes, such that inclusion of too many effects, notably the 308 interactions, produced models that were 'over-fitted', as described by Collett (2003) . 309
To avoid the possibility of over-fitting and implausible interpretations, models were 310 finalised without interactions. 311 312 Table 3 
